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(Re~u le 13 septembre 1976 [1] . Some of them have been reproduced theoretically [2] by introducing higher order terms arising from the S-operator expansion within the framework of time-dependent perturbation theory. However, the corresponding calculations are extremely complicated even for the simplest atoms and, in any case, it is rather difficult from such numerical treatments to deduce general conclusions and to give a simple physical explanation of the observed phenomena.
This problem has recently been reconsidered from a quite different point of view by using a realistic model which can be solved exactly to give the ionization probability near a resonance as a function of time, light intensity and a few atomic parameters [3, 4, 5] . In particular, if higher order effects can be ignored both in the nonresonant process and in one of the two steps of the resonant process, the ionization cross-section and the non-linearity can be written, for continuous excitation, as analytical functions depending on two parameters only [3, 4] . Furthermore, the role of the light pulse duration has been emphasized in the general case [5] . However If P is the number of atoms interacting with the field, the total number of produced ions is given by : so long as N/P remains much smaller than one.
Eqs. (5) are nothing more than the familiar Bloch equations for a two-level atom [6] and therefore, since the equations of motion separate completely for the two discrete states, the approximations made here are exactly the same as in ref. [3] . However, density matrix formalism and classical description of the field offer an important advantage : K, JE and LE are allowed to vary in time and, thus, the influence of the excitation pulse shape can be studied.
It has already been noted that, to obtain the total number of ions produced, the solutions of the equations of motion must be integrated over energy. and the corresponding resonance profiles are quite similar (see Fig. 2 ). Moreover, one can again define a limit value of 0, Os, in such a way that, for 0 &#x3E; Os, the resonance profile is no longer dependent on 0.
For a given value of AM, s increases when x2 decreases. [7] . Finally, it is clear that a knowledge of all the characteristics of excitation (pulse duration, pulse shape, temporal coherence) is essential to interpret in detail resonant multiphoton ionization processes. The formalism that we present here leads to a parametrization of resonance profiles which allows one to take into account all the field characteristics and, thus, to extract reliable atomic parameters.
